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1．Introduction
This paper proposes a model for analyzing the differences between traditional university education
and internet based university education. 
In the early 21 century, humankind may be able to achieve the unbelievable dream of working and
completing various lifestyle tasks without leaving one’s home. With the advancement of information
infrastructure, the huge amounts of information and communication services have affected all aspects
of society such as business, retail, and education. Studies regarding information stocks and flows (e.g.
Takita [1997], [1999]) have greatly progressed the field of regional science and information economics.
Thus, in this paper, we focus on educational information concerning the choice of one’s real or virtual
university (Takita [2000], [2001]), more specially, the differences between the real and virtual
classrooms.
One of the main topics in education today is the competition between traditional and on-line courses
offered at universities. In particular, the issue has been raised of whether or not the virtual university
curriculum is superior to a traditional one. This topic is extremely important and consequential to the
near tern future of universities. Virtual universities are in fact already in existence (See Mendels
[1998], and Kasaki [1996]).
In 1998, the foundation of virtual universities developed further. In the USA, Stanford University
began a Master’s degree course in electronic engineering via the Internet (Stanford University [2000]).
The entrance requirement for “on-line” students is equal to that of the student in the traditional courses.
It is surprising that students from all over the world can get Master degree of electronic engineering
without going to Stanford University. In the UK, Oxford University started two non-degree courses for
workers from the fall of 1999. In this way, the foundation starting the boom of virtual universities has
developed especially in the US and European countries. Some virtual universities are as equally
difficult to enter as traditional universities, while others are easier.
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Now, university systems, including virtual universities, have a variety of educational styles, and
some virtual universities have the graduate school only in cyberspace. Athena University [1998] and
the University of Phoenix [2000] are virtual universities only. They have no physical campus. For
further information, the American Association of University Professors (AAUP) publishes Distance
Education and Intellectual Property Issues (AAUP [1999]).
After the establishment of an advanced information infrastructure in the virtual world, which
university will hold more appeal to prospective students if, for example, Nobel Prize winning
professors can give a lecture via digital technology? Thus, traditional “bricks and mortar” universities
need to recognize the potential problems they may face as technology advances.
In this paper, a model is constructed to explain the process of choosing between traditional and virtual
universities and the type of classes available between these two systems in the e-learning system.
2．The Internet Use and Advanced Information Infrastructure
There are some reasons why the USA was superior to any other countries in the advance of information
and telecommunication technologies in1990s. Many local telephone companies in the USA have
supplied the flat-rate service for local telephone call, if people hope for this service. And the most
Internet providers in USA have already supplied the low flat-rate service in the latter half of the 1990s.
The combination of these low flat-rate services means the low flat-rate expenses of households by the
Internet together with free local telephone calls. And people can get so much volume of information via
the Internet without considering the high monthly expenses. On the other hand, in Japan, that had not
been true except for the Internet with the overnight free call service (Tele-hodai in Japanese) by NTT
or with the high-rate free Internet service by some Cable TV Companies. In those days, Japanese people
could have much less free-access of the Internet from home, even though the people had experiences of
use of the Internet.
In the USA in 1993, the information superhighway was planned to give many kinds of information
and communication services to home by 2010. Japan and US governments, then, wanted to supply
these services by 2005. Now, in the world, the broadband Internet services, such as DSL, Cable TV and
optical fiber communications, are spreading. In Japan, the most advanced information infrastructure,
FTTH (Fiber To The Home), are expected to supply much more interactive information services
including so many mobile pictures via the Internet by 2005. There are many kinds of information
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services such as business, shopping, medical services and amusement at all homes and places over the
world. For the near future, each country has to promote the construction of important applications,
including an e-university system, as a universal platform for the broadband services to become the top
runner in the world.
3．Real and Virtual University and Use of Digital Contents
First of all, we define real university and virtual university. The real university is defined as
traditional universities in the real world, while the virtual university is defined as some new-types of
universities in the virtual world. A virtual university has some types of education: correspondence,
broadcasting, the Internet and communication satellite, and so on.
The advanced information and telecommunication infrastructure and the stock of digital contents are
important for the success of the virtual university.
3.1 Correspondence University
In Japan, the government established School Education Law in 1947, which recognized correspondence
courses as a type of regular course for school education. In fact, the first regular course was permitted
in 1950. And then, in April of 1999, there were 17 universities and 10 colleges with correspondence
courses in Japan, and about 250,000 students learned there. The university correspondence course
covers so many academic fields such as Literature, Law, Economics and Home Economics. Since April
of 1999, the first graduate school with correspondence courses started at Nihon University and Bukkyo
University. In the United Kingdom, the University of London has a long history about correspondence
courses, and was established in 1858 (University of London [2004]).
3.2 Broadcasting /Satellite Broadcasting University
In Japan, the University of the Air, started from April of 1985. Students can get the Bachelor degree of
Culture. This university plays an important role in the continuing education in Japan. Now it is possible for
students to learn all subjects via Sky-PerfecTV, one broadcasting station with Communications Satellite (CS),
which covers all places over Japan. Hokkaido Information University started classes with communication
satellite in 1994. There exist some satellite campuses in major cities of Japan, such as Tokyo and Sendai, to
cover all districts of Japan. Hokkaido Information University uses the classrooms of some vocational schools
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in these major cities. Some vocational schools can have some joint programs with the regular university
education. That is the advantage of these vocational schools over the others. In the USA, Stanford University
performs distance learning for credit with broadcasting and videotape, to support the learning of workers
especially in Silicon Valley. Now this university adds the Internet course to this education system (Stanford
University [2000]). In the UK, Open University is famous and is a historical broadcasting university.
3.3 The Internet University
Now, students at some universities can take classes for credit via the Internet. We discuss classification
of the Internet University below.
3.3.1 Traditional Internet University
First, we discuss the Internet course, which is supported by real traditional universities. For example,
one of leading universities in the world, Stanford University, started the master degree course of
electronic engineering. On-line students at Stanford University can study without going to the campus.
It is interesting that any businessman or businesswoman who has to go on business around the world
can take classes during the international flight or at the hotel. At Stanford University, there are usual
competitions between commuting students and on-line students from their entrance through their
graduation. The Stanford On-line supplies many video classes via the Internet by Windows Media
Player Software, to which the university technical staff transfers the original commuting classes in a
short time. Many companies around here support this on-line university. The companies include some
foreign companies such as Sega.
On the other hand, a countryside university, Marlboro University in the State of Vermont of USA, hopes to
gather many on-line students from all over the world. The Graduate Center offers three kinds of one-year
graduate degree programs: Master of Science in Internet Strategy Management, Master of Internet
Engineering and Master of Arts in Teaching with Internet Technologies. (Marlboro University [2000])
3.3.2 New Joint Internet University
Some traditional universities have established a joint university together. For example, California
Virtual University (CVU)1 was established in October 1998. The university supplies many classes
from more than 100 universities and colleges at California. Not only students in the State of California
but also so many students from all over the world can search academic information about every subject
of these universities. The California State evaluates quality of each class by each professor, and 
1 Now this university program change the name into California Virtual Program (CVP)
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permits the opening classes. The university education covers levels of Bachelor, Master and Doctor.
However, the university is only a gateway to distance learning courses of universities in the State of
California. (CVP [2000])
3.3.3 New Established Internet University
There are new universities established on cyberspace that have no campus in the real world.
For example, Athena University and University of Phoenix have already existed in the virtual
world (Athena University [2000], University of Phoenix [1999]). Professors, officers and students
at each university are together on virtual campus via the Internet. The floor space of each
virtual university is sufficient only to consider space of computer system including server
computer, working space of university officers and some rooms. The appearance of complete
virtual university in the real world is much different from that of real university in the real
world. And some complete virtual banks, securities firms, stores have already existed on the
Internet.
3.4 Space Collaboration System (SCS) -Distance Learning in Japan-
In October of 1996, the National Institute of Multimedia Education (MIME), Japan, started the
Space Collaboration System (SCS) among all national universities and some private universities of
Japan for the 21st century. SCS supplies distance learning and communication with TV conferencing
among some classrooms of different universities and among some separated campuses of each
university. The distance learning with SCS allows special lectures from professors of the other
university at NIME to SCS classrooms at all national universities and some private universities, joint
class or joint seminar with credit among some universities and so on. In this case, however, it is
necessary for students and professors to go to the SCS classroom at each university, which they
belong to. (MIME [2000])
3.5 Importance of Information Infrastructure for University
At the university level, it is important for the professors to practice better education and research. At
the same time, it is necessary for the individual university to construct a better information infrastructure
to support the professors and the students. Every professor, every officer and every student have come
to use computers more efficiently to work and to communicate with the others in their daily life.
Computerization in the office work of each university changes the way to make enrollment of the
school register, registation of classes and the general circulation of electronic documents. In addition,
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the university needs to use an electronic certificate system to be able to identify students with their
documents.
3.5.1 Effects of Elementary and Secondary School Education to University Education
The“Köln Charter at the 1999 Summit Meetings in Germany emphasized the basic ability of information
and telecommunication technology in particular (MESSC [1999]). The basic training of Reading, writing
and calculating (Yomi-kaki-soroban, traditional words in Japanese) has been necessary for elementary
and secondary education. In the information society, these three trainings lead to: 1) understanding of
analog or digital contents such as school textbooks, magazines and books from the bookstore and electronic
publications from the Internet, 2) expressing their own idea with word processing and graphic software and
3) learning mathematics with calculating software. Elementary and secondary schools before university
need to realize much more daily communications between schoolteachers and students by E-mail and to
support the classes by each website of schoolteachers. And these schools have to recognize that the degree
of daily computer use in elementary and secondary schooldays has a tremendous impact on the efficiency
of the student’s university education and our future society from the viewpoints of total school education
system. It is very important for people to study with computers as early as possible, and then to learn more
knowledge and to get the habit of thinking in their daily life. And, especially in countries where English
is not an official language such as Japan and Korea, more people need to have the ability to think and
communicate in English. After the entrance of each university, students have to learn more advanced
information processing depending on their studies. As a preparation to learn subjects of each department at
university, university education for information processing becomes important. For example, some
economists use Excel, Mathematica or Maple V, which is a kind of calculating software to teach
microeconomics and macroeconomics.
3.5.2 Digital Contents for University Education and Research
Information resources are essential for university education. They include electronic storehouses of
original teaching and educational materials, information about art objects and cultural properties. These
are useful for the start of distance learning at each university.
(1) Electric library and Publication
In February of 1995, the cabinet minister meetings relating to information society was opened in
Brussels, the capital city of the Kingdom of Belgium. Project on the G8 Electric library was discussed
as one of 11 joint projects related to information and communication technology. Japan and France
took an important lead in the project of the electric library.
In the USA, in May of 1995, the directors of 15 main academic libraries and National Archives and
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Records Administration (NARA) organized National Digital Library Federation (NDLF)2, supported
by Commission on Preservation and Access (CPA). The plan to establish the electric library starts from
transformation of a part of paper-based cultural, academic and historical libraries into electronic
libraries (NARA [2000]). In Japan, the National Diet Library, all national university libraries, National
Institute of Informatics (NII) play important roles on advance of electric library in Japan. NII has some
electric library services for students and professors to use electronic journals of Japan with journal
information. The number of electronic journals has increased in the world. (NII [2000]) Microsoft,
Britannica and Syogakkan and so on published electronic encyclopedias as a measure of publication.
And electric textbooks, academic books and academic journals already exist. In the USA, a textbook
publisher is planning the foundation of a virtual university to use their textbook.
(2) Digital Museum and Archive
The Japan Agency for Cultural Affairs (ACA) makes information system to search for art objects
and national cultural properties of national museums. This information system is to search not only art
objects and national cultural properties of national museums but also information of art objects and
cultural properties that opened on the websites of public museums. This common search system
supplies information about the places, where the art objects and cultural properties are, via the Internet
from home.
3.5.3 Progress of Distance Learning in USA. and Japan and Choice between Real
University and Virtual University
As is mentioned above, US education system has changed with spread of distance learning and with
stock of educational digital contents at university. And it is surprising that Stanford University has
master degree course of electronic engineering. (Stanford University [2000]) Stanford University, even
on cyberspace, keeps a high quality of professors and students. The virtual university will allow young
people to live their hometown and housewives or workers to study on the virtual campus without
changing their lifestyle. Next, we wish to discuss the possibility of virtual universities in the USA and Japan.
First, there are fundamental differences of recognition about distance learning between the USA and
Japan. The distance learning is not thought as general university education in Japan at all. Japanese
people recognize that the bachelor of correspond university is evaluated much lower generally, because
the entrance examination is not necessary. Because Japanese people do not recognize correspondence
universities and the University of the Air, which are two forms of virtual universities, as general and 
2 National Library of Congress, Harvard University, Stanford University, Princeton University and so on.
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excellent universities, Japanese people may not evaluate all types of virtual universities. We need to
reconsider a better university education system including virtual universities.
Second, the Japan Ministry of Education, Culuture, Sports, Science and Technology (MEXT) needs
to allow for the establishment of perfect virtual university in Japan. The national universities of Japan,
which have played important roles in university education and are located in prefectures of Japan,
cannot start the distance-learning course to only on-line students with credits like US virtual
universities via the Internet. The universities will need a special budget the Japanese government. It is
important that these universities have on-campus joint classes together with the other universities by
Space Collaboration System (SCS). And the MEXT needs to allow each university to open their
regular classes with academic credit by SCS or the Internet and then to pay salary or allowance for total
hours of this class. At the same time, it is important that the Ministry needs to clarify what procedures
the professors and the universities must take to go on cyberspace.
Third, it is needed for us to recognize that quality of professors and the increase of digital
contents for education impact on efficiency of education at virtual university or virtual classes. The
quality of virtual university or classes is decided by the qualities of professors, variety of classes
and volume and quality of digital contents from the university. For example, Stanford University
has developed many original tutorials for medical students to understand many contents of their
classes better. Moreover, the general digital content has increased on the Web sites all over the
world, and these contents will become indispensable for the advance of virtual university education.
When they want to know something, they can search digital contents from home, school and the
work place easily.
Fourth, universities need to forecast that there are substitution problems between real university and
virtual university. In the near future, the leading universities of the world may supply classes of Nobel
Prize Professors to the most excellent students all over the world on the advanced information
infrastructure. Some universities in the USA have many Novel Prize Professors. These universities in
the USA may manage virtual university as a big business, and the virtual university may be sensational
world news if that becomes true. It is important for all universities to consider competition between real
university and virtual university.
This paper aims to propose university choice model between virtual universities and real universities.
The questionnaire data came from the undergraduate students of the Department of Economics at
Yamagata University, one of the national universities located in each prefecture of Japan. Yamagata
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University is like one of the state universities in the USA.
4．Model
This section presents the university choice process between real universities and virtual universities,
and finally constructs the university choice model.
4.1 Total flow of real or virtual university choice
The university choice process between real university and virtual universities consists of four steps:
Recognition on the needs of university education (Step1), Comparison of educational characteristics
between the real university and the virtual university (Step2), Relative importance of university
characteristics to be needed (Step3), and the Choices between the real universities and the virtual
universities (Step4). These are explained in Figure 1. We discuss total flow of the real or virtual
university choice below.
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Step1: Recognition on the needs of university education
When a person [1] wants to go to university to get educational information (A), the person thinks of
some possible candidates of real and virtual universities (university types (B)), which the person hopes
to enter into, out of all universities including virtual universities, considering the opening days of week
and the opening hours (a1) at the school and so on. The person recognizes the needs of university
education in this step.
Step2: Comparison of educational characteristics between the real university and the
virtual university
Next, the person [1] needs to consider the profiles of universities carefully. Here, the individual
profile includes the educational characteristics [4] of each real or virtual university. The characteristics
of each university are determined by the quantitative factors [2] and the qualitative factors [3]. The
quantitative factors are the access time to each university and the total costs (summation of living costs,
tuition fee, and commuting or telecommuting cost) of each university education. They derive from
place of residence (home or non-home) ([1]-4 and then (b2)) and location of university (b1). In this
way, values of these quantitative factors are calculated. And we have personal impression about the
virtual university and the real university, such as ease of use, reliability, interactive degree and
togetherness, and volume of educational information. The values of these qualitative factors [3] derive
from personal questionnaires, and depend on personality of the person [1].
Step3: Relative importance of university characteristics to be needed
As the person [1] forms one preference to university education, he or she clarifies the characteristics
of university education the person regards as most important. And the individual thinks over the relative
importance of the university, and weights the quantitative factors such as access time and total expenses
and the qualitative factors [3] such as ease of use, reliability, interactive degree and togetherness, and
volume of educational information.  This personal relative importance of university characteristics [5]
depends on the opening days of week and the opening hours (a1) at the school and educational
evaluation in the society (a2).
Step4: The Choice between the real universities and the virtual universities
The person [1] decides the most preferred university [6], maximizing utility of university education
and satisfying personal relative importance of university characteristics [5]. In this model, we assume
that, as students like, they can choose real university or virtual university in order to take classes. Real
Universities can be classified into three types of campuses: 1.Traditional university, 2. Traditional
university with joint distance learning, and 3. Traditional University with distance learning. Virtual
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universities can be classified into four types of campuses: 4. Correspondence University, 5. The
Internet University, 6. Broadcasting University and 7. Interactive multimedia communicating
University. Finally, the persons choose the university considering its origin and destination conditions
[7] such as existence of media services.
4.2 Education information from university  -university education-
At first, a classification of university education, or educational information from each university, to
consider the future university education system is needed. Here, educational field, types and so on are
explained below.
4.2.1 Educational fields
As shown in Table 1, the university education has the following educational fields: 1) Human
Sciences, 2) Social Sciences, 3) Natural Sciences, 4) Engineering, 5) Agricultural Sciences, 6) Medical
Sciences and 7) Education, and so on. In fact, depending on each university, how to divide fields greatly
differs. As a result, the university decides the name of the departments.
4.2.2 Ways of educational communication
It is possible that, depending on the field, the most suitable way of educational communication at
university is rather different. The ways of educational communication can be classified into 1) Lecture,
2) Seminar, 3) Experiment and practical training, 4) Private contact, and 5) Research in Table 2. These
combinations form the total of classes at a university. The main way of educational communication for
university education is lecture.
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Table 1. Educational Fields
1. Human Sciences (Literature, History, etc.)
2. Social Sciences (Economics, Law, etc.)
3. Natural Science (Mathematics, Physics, Chemistry, etc.)
4. Engineering (Electronic Engineering, Mechanical Engineering, Chemical Engineering,Civil
Engineering, etc.)
5. Agricultural Sciences  (Agriculture, Bio-technology, etc.)
6. Medical Sciences (medicine, Surgery, Dental Surgery, Nursing, etc.)
7. Education
8. Others
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(1)Lecture
Lecture is defined as the class for explanations by professors for some certain subjects in each educational
field during one year or each semester. Lectures are the most important and largest part of all educational
communication. After lectures, some students have private discussions with their professors.
(2)Seminar
Seminar is defined as the class for presentation of original research or intensive study of some
students. He or she have to discuss some topics with the group members or the laboratory members.
Usually, this is opened once a week. In Japan, seminars for undergraduate students in Human and
Social Sciences start from the third year, and students in Natural Science start from the fourth year.
(3)Experiment and practical training
Experiment and practical training is defined as the class for making tests to demonstrate scientific
truths or for deepening the understanding of contents of lectures. The experiments are physical
experiments, chemical experiments, psychological experiments and so on. The practical trainings are
practice teaching, field work and so on.
(4)Private contact
Private contact is defined as making private communications to ask questions about the contents of
lectures or seminars and to make progress in research to prepare to write graduation thesis. As for the
graduation research, students present their research work after repeating these private contacts.
(5) Research
Research is defined as making tests or thinking of theory to clarify or discover an unsolvable
problem at a laboratory. Finally, students need to write a graduation thesis and then a doctoral
dissertation with the help of professors.
4.2.3 Measurement of educational information
Here, we shall discuss about units of information to measure the quantity and the quality of
educational information below.
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Table 2. Ways of Educational Communication
1. Lecture
2. Seminar
3. Experiment and practical training
4. Private contact
5. Research
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(1) Quantity of educational information
The quantitative units of educational information are presented to measure the quantity of educational
information in Table 3. These units are words, time communicated and consumed, classes, credits and units,
bits and bytes. These units are based on the author’s information studies (Takita [1997] and Takita [1999]).
Words are the smallest units of language used for making phrases and sentences, which usually
represent objects, ideas and actions etc. This unit enables us to measure how many educational contents
are communicated. Times communicated and understanding is the amount of time that is measured in
minutes, hours, years and so on, and that is the amount of time that is needed to communicate for
university education and to be understood. Classes are used to measure the number of lectures,
seminars, experiment and so on. A unit is used as a basis for calculating academic credits, usually
measured in hours of classroom instruction or laboratory work. Moreover, in information and computer
sciences, bits and byes are used as measurement of information.
(2) Quality of educational information
The qualitative units of information are presented to measure the quality of educational information
in Table 4. The quality of individual
subjects taught professors depends on
how to explain the contents, how to use
original materials and how to write on a
blackboard, and so on under their teaching
and researching experience. Institute of
Scientific Information (ISI), U.S. News
in USA, and Asia Week in Asia evaluate
the quality of universities and they
present the ranking every year. In fact,
it is difficult for us to measure the
quality of educational information
exactly.
In this paper, the two level values are
g iven  to  measure  the  qua l i ty  o f
educational information: 1) standard-
level and 2) high-level. These two-level
qualitative values are introduced to consider 
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Table 3. Quantity of Educational Information
Units
1. Words
2. Timed communicated
and understanding
3. Classes
4. Units / Credits
5. Bits
6. Bytes
Definition
The smallest units of language
used for making phrases and
sentences
The amounts of time that is
needed to communicate and
understand.
The total number of lectures,
seminars, experiment and so on
Unit is used as a basis for
calculating academic credits,
usually measured in hours
of classroom instruction or
laboratory work.
Information volume decided
by combinations of 0 or 1
= 8 bits
Table 4. Quality of Educational Information
1. High quality level
2. Standard level
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the two content levels of contents of educational information. Using this, we can discuss whether
high-quality virtual university is preferred to standard-level real university or not.
4.3 University types
In this paper, all universities are divided into real universities and virtual universities. The university
types are displayed in Table 5.
4.3.1 Real University
The real university can be divided into three types of universities with on-campus course: (1)
traditional university (usual course), (2) traditional university with joint distance learning (videoconferencing
course with the other university professors), and (3) traditional university with distance learning
(videoconferencing course from professors at a different campus or other university) In the last case,
students and professors have to go to each separated university campus.
(1) Traditional university
The traditional university has the form of usual course work after commuting to a campus. In this
case, commuting trips are generated from the place of residence to the place of the university. And
then, professors make classes with face-to-face communication.
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Table 5． University Education Types and Ways of Education
1. Traditional university (Usual
course)
2. Traditional university with
joint distance learning
(Videoconferencing joint
course with the other university
professors)
3. Traditional university with
distance learning
(Videoconferencing course
from the other university
professors)
4. Correspond university
5. The Internet university
6. Broadcasting university
7. Interactive multimedia
university
Real
University
Virtual
University
Face-to-face contact
Face-to-face contact
Videoconferencing
Face-to-face contact
Videoconferencing
Print-based text and mail
WWW and E-mail
Broadcasting
3D videoconferencing
and digital contents
Yes
No
University types and educational types Commuting tripMain communication media
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(2) Traditional University with Joint Distance Learning
The traditional university with joint distance learning has the form of videoconferencing course with
other university professors. Now, the videoconferencing software, including Microsoft Net Meeting,
can be available using a PC from anywhere in the world. In Japan, Space Collaboration System (SCS)
can be available at classroom level among some Japanese national universities. Some professors and
students of different universities can have joint distance learning classes together, if they wish to use
this technology. In this case, we have to consider that students and professors will have to commute to
each university. And the commuting trips starts from the place of residence to the university.
(3) Traditional University with Distance Learning
The traditional university with distance learning takes the form of videoconferencing course, from
professors at the different campuses of the same university or from professors at different universities.
Students cannot make face-to-face contacts with professors usually like a correspondence university.
There are general uses of SCS between separated campuses of the same national university in same
prefectures of Japan. This allows professors to save on traveling time and costs. In another case,
Hokkaido Information University has satellite campuses where students take classes. The collaborating
technical schools supported these campus spaces to communicate with the professors of the Hokkaido
campus.
4.3.2 Virtual university
The Virtual university can be divided into four types of universities with off-campus courses: (1)
correspondence university, (2) the Internet university, (3) broadcasting university and (4) interactive
multimedia university. The advanced information infrastructure and the next generation Internet for the
early 21st century will realize a more advanced 3D interactive multimedia communications system with
the feeling of being face-to-face. We consider this system as a (4) interactive multimedia university. We
define these universities, and discuss them below.
(1) Correspondence University
The correspondence university has the form for learning subjects with original textbooks, sending
the reports and then taking final examinations. Students then have to get the required credits and take
graduation examinations to finally get a graduation.
(2) The Internet University
The Internet University has the form for learning subjects with the WWW site of the university and
for giving on-line students all classes using the pre-installed Internet visual tools for PC such as Real
Player and Quick Time. These classes are live recordings from studios or relay live from real
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classrooms of each university. At the same time some students can join in free class discussions with
chat or videoconferencing by Microsoft Net Meeting Software or original videoconferencing software
for Microsoft Windows OS. This system is PC based.
(3) Broadcasting University
The broadcasting university takes the form for learning subjects with original textbooks and
broadcasting, sending the reports and then taking final examinations. As with the other universities,
students need to get the needed credits for graduation.
(4) Interactive Multimedia University
The interactive multimedia university takes the form for holding interactive classes and asking
questions using a high-quality videoconferencing system with video wall between a professor at home
or university office and students in home via the advanced information infrastructure. Students have to
send their homework by E-mail. They collect information and data from electric libraries and electric
museums all over the world while forming their idea. And students have to meet professors sometimes
using this system.
4.4 Quantitative values and qualitative values for university choice
We shall discuss two quantitative values such as access time and total costs and three qualitative
values such as ease of use, reliability, togetherness and volume of information for evaluating each
university type. These values are described in Table 6.
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Table 6. Quantitative and Qualitative Values
Quantitative
Qualitative
Access time
Total cost
Ease of use
Reliability
Interactive degree and
togetherness
Volume of educational
information
Total time to make an access from place of residence to
university education.
The summation of living cost, tuition fee, and commuting
or telecommuting cost per month
Easy for students to communicate?
Effective for reliably explaining intended contents to
students?
Effective for students to make interactive communications
with togetherness?
Effective for sending large volume of educational
information to students?
Kinds of valuables Definitions
－ －
4.4.1 Quantitative value
The quantitative values consider access time and total cost.
(1) Access time
Access time is the total time to access the university education. In a real university, access time is the
commuting time from the place of residence. The access time of virtual university is nearly zero. These
figures are displayed in Table 7.
(2) Total Cost
The total cost is the summation of living costs, tuition fees, and commuting or telecommuting costs
per month. Here, when a national university student get around 130 credits, one credit is around 3,000
yen. We assume that one credit of a correspondence university, the Internet university, broadcasting
university and interactive multimedia university costs 3,000 yen, 13,000 yen, 4,000 yen and 15,000
yen. The items of the questionnaire covers personal living costs and commuting or telecommuting costs
per month. And finally, we can calculate the total cost per month of every person.  Table 8 displays this
calculation.
4.4.2 Qualitative value
The quantitative values are ease of use, reliability, interactive degree and togetherness and volume of
educational information. The questionnaire asked each person to evaluate the individual combination
pattern of university types and the quality level of contents with grading according nine ranks: 9
(outstanding), 8 (excellent), 7 (very good), 6 (good), 5 (average), 4 (poor), 3 (very poor), 2 (bad) and
1(worst).
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Table 7. Access Time
Virtual University
(Telecommuting)
Real University
(Commuting area)
Non-commuting
area
9. Nearly zero
8. Less than 15 minutes
7. 15 to 30 minutes
6. 30 to 45 minutes
5. 45 to 60 minutes
4. 60 to 75 minutes
3. 75 to 90 minutes
2. More than 90 minutes
1. Unable to commute
University types Quantitative values
Table 8. Total Cost per Month
9. Less than 19,999 yen 
8. 20,000 - 29999 yen
7. 30,000 - 39,999
6. 40,000 - 49,999
5. 50,000 - 59,999
4. 60,000 - 69,999
3. 70,000 - 79,999
2. 80,000 - 89,999
1. More than 90,000 yen
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5．Empirical Research
We have conducted empirical research on university preferences between the virtual university and the real
university. The samples are the students of social science at Yamagata University in 1996. We need to know
the university education system in Japan and in Tohoku District of Japan before our discussion begins.
Tohoku University is one of the seven former imperial universities of Japan, and was established after Tokyo
University and Kyoto University. In the Tohoku District of Japan, Tohoku University is the largest, and
Yamagata University is a second-tier university in this district. Takita (2001) presented a university choice
model between virtual university and real university, and this paper discusses two substitutes between the
virtual university and the real university and between the virtual class and the real class in a real university.
5.1 Estimation on the model
In this paper, educational field for university education is 2) Social Sciences, and opening days and
hours are 1) daytime on weekdays. Educational evaluation with the society is not among the different
university types. The questionnaires are distributed to about 20-year-old university students.
The result of the model estimation is displayed in Table 9. The calculations for model estimation were
made using multi logit model. As a result, they do not consider access time because most young people
can have a lot of time to study and to commute. Probably businessmen or housewives may be different.
The total cost was also not considered. The usual students of fine arts in Japan do not consider tuition fees
or commuting cost. However, the student housewives, for example, may be different. The volume of
educational information is considered best to select a university type, and interactive degree and togetherness
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Table 9. Results of the model estimation
Kinds of valuables
Access time
Total cost
Ease of use
Reliability
Interactive degree and togetherness
Volume of educational information
Ratio of likelihood
Rate of fitness
The number of samples
University /Lecture
---   
(
---
)
---   
(
---
)
4.0297 (1.5357)
2.5491 (1.4162)
1.7413 (1.0739)
6.9481 (2.8682)
0.20333
68.88 %
59
Private contact
---   
(
---
)
---   
(
---
)
---   
(
---
)
---   
(
---
)
0.5496 (2.4696)
0.7587 (3.0378)
0.29746
85.45%
55
(    )  t-value
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was considered better. In private contacts, the volume of educational information and interactive degree
and togetherness are very important.
5.2 Change of university choice under generalization of distance learning
The result of university choice is shown in Table 10 (1). The more we gain the recognition and
generalization of importance in distance learning, the more we come to consider the selection between
the virtual university and the real university.
After the construction of an advanced information infrastructure, young people like excellent real
university is most selectable but that the Internet University and interactive multimedia university at
high quality level are better than a real university at a standard quality level. And also, in the lecture
model (Table 10 (1) )and private contact model (Table 10 (2) ), we can get some results of class type
choice.
Table 10. Rankings of university choice or class choice
(1) University choice / Class choice (Lecture)
Course types
1. Traditional university (usual course),
2. Traditional university with joint
distance learning (videoconferencing
joint course with the other university
professors
3. Traditional university with distance
learning (videoconferencing course
from the other university professors)
4. Correspondence university
5. The Internet university
6. Broadcasting university
7. Interactive multimedia university
Types
Real
University
Virtual
University
4
10
12
13
7
14
8
1
5
6
9
2
10
3
Mean 4.8
Variance 7.3
Mean 8.0
Variance 9.4
Mean 8.3
Variance 6.3
Mean 9.6
Variance 11.0
Mean 6.7
Variance 7.4
Mean 11.0
Variance 7.6
Mean 7.3
Variance 7.4
Mean 2.2
Variance 3.3
Mean 5.7
Variance 8.0
Mean 6.2
Variance 6.4
Mean 7.4
Variance 14.0
Mean 4.3
Variance 11.0
Mean 8.0
Variance 13.0
Mean 4.6
Variance 9.3
University/ Class (Lecture)
Standard Higher
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6．Conclusion
In this paper, we have discussed the problem of substitution between real universities and virtual
universities after the construction of an advanced information infrastructure. We can get the following
conclusions:
(1)University education system in the 21st century was classified into some types of real and virtual
universities. The real university can be divided into three types of universities with on-campus
courses: 1) traditional university (usual course), 2) traditional university with joint distance learning
(videoconferencing course with the other university professors) and 3) traditional university with
distance learning (videoconferencing from the other university professors). The Virtual university
can be divided into the four types of universities with off-campus course: 1) correspondence
university, 2) the Internet university, 3) broadcasting university and 4) interactive multimedia
university. The advanced information infrastructure and the next generation Internet for the early
21st century will realize the system of a more advanced 3D interactive multimedia communications
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(2) Private contact
Course types
1. Traditional university (usual course),
2. Traditional university with joint
distance learning (videoconferencing
joint course with the other university
professors)
3. Traditional university with distance
learning (videoconferencing course
from the other university professors)
4. Correspondence university
5. The Internet university
6. Broadcasting university
7. Interactive multimedia university
Types
Real
University
Virtual
University
4
11
12
13
7
14
8
1
5
6
9
2
10
3
Mean 5.1
Variance 7.9
Mean 7.8
Variance 8.4
Mean 8.9
Variance 7.3
Mean 10.1
Variance 7.9
Mean 7.0
Variance 9.9
Mean 11.0
Variance 6.7
Mean 7.4
Variance 9.1
Mean 2.3
Variance 4.0
Mean 5.1
Variance 8.0
Mean 5.9
Variance 8.4
Mean 7.7
Variance 11
Mean 3.5
Variance 6.1
Mean 7.8
Variance 9.7
Mean 4.4
Variance 10.7
Private contact
Standard Higher
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system with the direct feeling of being at face-to-face. We consider this system as a 4) interactive
multimedia university.
(2)The university choice model which considers substitution between real university and virtual university
has been constructed. The choice model considers not only two quantitative values such as access
time and total costs but also three qualitative values such as ease of use, reliability, togetherness and
volume of information for evaluating each university type.
(3)In this model, access time and total cost have little relation to university choice for the younger
generation. Students select a university considering the quantity of educational information, which
is the most important factor of university choice. The second and most important factor is
interactive degree and togetherness.
(4)Even though virtual university education and e-learning class system in a real university will
become a general educational style in the future, a traditional university of high-quality with
commuting course will generally be preferable. However, a high quality virtual university is more
selectable than a real university of standard quality.
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Toshiaki Takita
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The aim of this paper is to discuss new university educational systems including virtual universities
or e-learning class systems in a real university in the 21st century. This model is an attempt to clarify
the affect of the virtual university on real university after the construction of advanced information
infrastructure. If students can take the classes of Nobel Prize professors from some leading universities
by way of 3D interactive TV terminal or the high-quality Internet at their houses or other places in the
world, which university will they choose? First of all, all the types of university education are classified
by their educational characteristics. Secondly, a university choice model is estimated to explain
whether virtual university can substitute for a real university. Finally it concluded that a virtual univer-
sity of high quality is superior to a standard real university. The questionnaire data came got from a
second-scale national university, which is located in each prefecture of Japan.
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